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1. (a) Show that the constant function k is in-

tegrable and 
b

a
)ab(kdxk .

k 

b

a
)ab(kdxk .

f, (a,b) 

f, [a,b]

(b) If a function f is continuous in [0,1], then

show that

f, [0,1]

)0(f
2

dx
xn1

)x(fn
lim

1

0 22n

3. (a) If f(x,y) is continuous in  R : a  x  b, c 

y  d and f(x) is bounded and integrable

in (a, b), then 
b

a
dx)x(f)y,x(f is continu-

ous function of y in [c,d]. Prove it.

f(x,y) R : a  x  b, c  y  d 

f(x), (a,b) 

b

a
dx)x(f)y,x(f y [c,d]

(b) Test the convergence of the integral

0
dx)x(f  where f(x) is defined as fol-

lows :

0
dx)x(f

f(x)

ØelÙeskeâ FkeâeF& mes ØeMve Ûegveles ngS, kegâue ØeMveeW kesâ

Gòej oerefpeS~ ØeMve nw~

efoKeeFÙe s efkeâ efveÙele Heâueve meceekeâueveerÙe nw Dee wj

Ùeefo Heâueve ceW Deeyeæ nw Deewj Fmekesâ Demeblelee

efyevogDeeW kesâ mecegÛÛeÙe kesâ me bKÙe meerceevle efy   g nw lees

efoKeeFÙes efkeâ  ceW meceekeâueveerÙe nw~

Ùeefo Skeâ Heâueve  ceW meeblele nw lees efoKeeFÙes efkeâ

Ùeefo , ceW meeblele nw

Deewj ceW Deeyeæ SJeb meceekeâueveerÙe nw~ lees

efmeæ keâerefpeÙes efkeâ , keâe 

ceW meeblelÙe Heâueve nw~

meceekeâueve  keâe r mee blelelee keâe hejer#eCe

keâerefpeÙes peneB  efvecveebefkeâle ¤he mes heefjYeeef<ele nw :

Skeâ heeBÛe 

meb. 1 DeefveJeeÙe& 
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(b) Describe convergence of the improper in-

tegral of 2nd kind.

(c) Show that the integral 
2/

0

nm dxxeccosx

converges if and only if n < (m+1).

2/

0

nm dxxeccosx

 n < (m+1).

(d) Using Weirestrass's M test show that

dxyxcose
0

x– 2

 is uniformly convergent

in y),( .

M- 

dxyxcose
0

x– 2

y ),(–

(e) Show that the following function f is dif-

ferentiable at the origin.

f 

0yxif,0

0yxif,
)yx(

)yx(
xy)y,x(f

22
22
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(f) Find the value of log (1).

log (1)

(g) Explain Cross Ratio.

(h) What do you mean by fixed points of a

Bilinear Transformations?

(i) Give geometrical interpretation of trian-

gular inequality for complex numbers.

(j) Show that each closed sphere is a closed

set.
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2. (a) If the function f is bounded in [a,b] and

the set of its points of discontinuity has a

finite number of limit points then f is inte-

grable in [a,b]. Show it

otmejs Øekeâej kesâ FcØeehej meceekeâueve keâer meeblelelee JeefCe&le

keâjeW~

efoKeeFÙes efkeâ meceekeâueve  meeblelÙe

nw Ùeefo Deewj kesâJeue Ùeefo 

Jeerjsmešême kesâ hejer#eCe keâe ØeÙeesie keâjkesâ efoKeeFÙes efkeâ

 Devlejeue  ceW Skeâ

meceeve ¤he mes DeefYemeejer nw~

efoKeeFÙes efkeâ efvecveebefkeâle Heâueve cetue efyevog hej DeJekeâueveerÙe nw~

 keâe ceeve %eele keâerefpeÙes~

›eâe@me Devegheele keâes JeefCe&le keâerefpeÙes~

efÉjsKeerÙe ¤heevlejCe kesâ efveÙele efyevogDeeW keâes mecePeeFÙes~

meefcceße mebKÙeeDeeW kesâ ef$eYegpeerÙe Demeceevelee  eâer jsKeeieefCeleerÙe

DeJeOeejCee oerefpeÙes~

efoKeeFÙes efkeâ ØelÙeskeâ yevo ieesuee Skeâ yevo mecegÛÛeÙe nw~
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f(x) = 1 for 0  x  1

= 0   for n – 1 x  n – 
n

1

= (–1)n+1 for nx
n

1
n

where n = 2, 3, 4, 5, ......
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4. (a) If u
n
 is a convergent series of positive

terms and a
1
, a

2
, a

3
 .... is a bounded se-

quence of real numbers, positive or nega-

tive, then a
n
 u

n
 is absolutely conver-

gent. Show it.

u
n 

a
1
, a

2
, a

3
 ....

a
n
 u

n 

(b) Show that both the partial derivatives of

f(x,y) exist at (0,0) but it is not continu-

ous at (0,0). If

(0,0) f(x,y)

)0,0()y,x(,0

)0,0()y,x(,)yx(/xy
)y,x(f

22

(b) Let A, B be two subsets of a metric space

(x,d). Then Prove that

.BIntAInt)BA(Int

A, B (x,d)

.BIntAInt)BA(Int

9. (a) State and Prove Cantor's Intersection

Theorem.

(b) Prove that every complete metric space

(x,d) is of second category.

(x,d)

   

Ùeefo Oeveelcekeâ heoeW keâer Skeâ DeefYemeejer ßesCeer nw Deewj

 Skeâyeæ meerkeäJeWme nw~ lees efoKeeFÙes efkeâ

Skeâ efve<he#e DeefYemeejer ßesCeer nw~

efoKeeFÙes efkeâ  hej Heâueve  kesâ oesveeW DeebefMekeâ

DeJekeâueve DeefmlelJe ceW nw uesefkeâve Heâueve meblele veneR nw Ùeefo

Ùeefo otjerkeâ meceef°  kesâ GhemecegÛÛeÙe nQ lees

efmeæ keâerefpeÙes efkeâ 

kewâvšj kesâ ØeefleÛÚsove ØecesÙe keâe keâLeve SJeb efmeæ keâerefpeÙes~

efmeæ keâerefpeÙes efkeâ ØelÙeskeâ mechetCe& otjerkeâ meceef° ,

efÉleerÙe mlej keâe nw~
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< ≤

≤<−
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5. (a) Find the Fourier series consisting of co-

sine terms only. Which represents the

periodic function f(x) = x in 0 x 

0 x f(x) = x 

(b) Find the region into which the line

y= c
2 )0c( 2  is mapped the transforma-

tion by w= 1/z .

y= c
2 )0c( 2

w= 1/z
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6. (a) Discuss Geometrical representation of

z
1
/z

2
.

z
1
/z

2 

(b) 2=x2–y2+i2xy

is differentiable everywhere and f (z)= 2z.

Verify that the Cauchy-Riemann equations

are satisfied everywhere.

f(z) = z2=x2–y2+i2xy

f (z)= 2z 

7. (a) Prove that u = y3–3x2y is a harmonic

function. Determine its harmonic conju-

gate and find the corresponding analytic

function f(z) in terms of z.

u = y3–3x2y 

z 

(b) If f(z) = u+iv is an analytic function then

show that u and v are both Harmonic

functions.

f(z) = u+iv 

u v 

5/12

8. (a) Prove that a set is open if and only if it is

union of open spheres.

≤ ≤ π.

≤ ≤ π 

≠

≠

keâespÙee heoeW Jeeueer HeâesefjÙej ßesCeer %eele keâerefpeÙes pees efkeâ

ceW DeeJeleea Heâueve efve¤efhele keâjleer

nw~

Jen #es$e %eele keâerefpeÙes #eweflepe jsKee 

keâes efve¤efhele keâjlee nw~ efpemeceW ¤heevlejCe 

kesâ pÙeeefceleerÙe efve¤heCe keâer efJeJesÛevee keâjW~

efoÙee nw efkeâ Heâueve meJe &$e

DeJekeâueveerÙe nw Deewj lees hegef° keâerefpeÙes efkeâ

keâesMeer-jerceeve meceerkeâjCe meJe&$e mebleg° nesleer nw~

efoKeeFÙes efkeâ Skeâ ØemebJeeoer Heâueve nw~

Fme ØemebJeeoer mebÙegiceer %eele keâerefpeÙes SJeb kesâ heoeW ceW

leodvegmeej JewMuesef<ekeâ Heâueve %eele keâerefpeÙes~

Ùeefo Skeâ JewMuesef<ekeâ Heâueve nw lees efoKeeFÙes

efkeâ Deewj oesveeW ØemebJeeoer Heâueve nQ~

efmeæ keâerefpeÙes efkeâ Skeâ mecegÛÛeÙe Keguee nesiee Ùeefo Deewj

kesâJeue Ùeefo Ùen Kegues ieesueeW keâe mece tn nw~

Unit-III

-III

Unit-IV

-IV

FkeâeF&

FkeâeF&
Given that the function f(z) =  z

'

'
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